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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 

□ 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 
I [X] Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 
Certain observations on the international application 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

28 September 1999 (28.09.99) 


Date of completion of this report 

13 April 2000(13.04.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/05279 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
the international application as originally filed 

1 [ the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



. filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 



□ 



the drawings; 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I | the language of a translation furnished for the purposes of international search (under Rule 23.1 (b)). 
I j the language of publication of the international application (under Rule 48.3(b)). 

1 | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. . 

1 | the drawings, sheets/fig ____ 

5 | j This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

* * Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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International application No. 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT J PCT/JP99/05279 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 6,12,15-21 YES 

Cairns 1-5,7-11,13,14 MO 

Inventive step (IS) Claims YES 

Claims 1_21 NO 

Industrial applicability (IA) Claims 1_21 YES 

Claims NO 



2. Citations and explanations 



<Claims 1 to 5, 7 to 9, 1 1, 13, and 14> 

The claims lack novelty in view of document 1 [JP, 8-185880, A (Kobe Steel, Ltd.), 16 July 1996 (16.07.96); 
paragraphs 0011 to 0014, 0017, 0025, 0026, 003 1, and 0040 in the description; Figs. 1 and 2]. 

<Claims 10 and \5> 

Applying the idea of making the valve timing variable as a means for varying the compression ratio to the invention 
described in document 1 is merely an application of technology that is commonly practiced with respect to internal 
combustion engines. 

<Claims 6, 12, 13, and 15> 

The claims do not involve an inventive step in view of document 1 (paragraphs 001 1 to 0040 in the description and 
Figs. 1 and 2) and document 2 [JP, 6-504873, A (Mannesmann Aktiengesellschaft, KTI Group BV, Arthur BV), 2 
June 1994 (02.06.94), in the description, page 6, lower left column, lines 1 1 to 16; page 7, upper right column, line 
9 to lower left column, line 4; page 7, lower right column, lines 2 to 10; page 8, upper left column, lines 4 to 22; 
Figs. 2 and 4]. 

The idea of heating the raw material supplied to the modifier using the heat generated by the fuel cell and the heat 
generated by the modifier is described in document 2. 

Also, the establishment of the distance between the heat exchanger and the internal combustion engine (modified 
engine) and the distance between the raw material heating means and the internal combustion engine (modified 
engine) is a matter of design variation to be determined by one skilled in the art based on the heat transfer efficiency 
and the arrangement of the devices. 

<Claims 16 to 18> 

The claims do not involve an inventive step in view of document 1 and document 3 [JP, 6-219707, A (Mitsui 
Engineering & Shipbuilding Co., Ltd.), 9 August 1994 (09.08.94), paragraphs 0013 to 0016 of the description]. 

The idea of varying the supply ratios of a plurality of raw materials and the idea of using a compression ignition 
engine are described in document 3. It is also obvious that the inside of the cylinders (i.e., "reaction chamber") must 
be controlled so that its temperature reaches or exceeds the self-igniting temperature when a compression ignition 
engine is used. 

<Claims 7, 14, and 19 to 2 1> 

The claims to not involve an inventive step in view of document 1 and document 4 [JP, 10-108305, A 
(Ishikawajima-Harima Heavy Industries Co., Ltd.), 24 April 1998 (24,04.98), paragraphs 0017 to 0029 of the 
description]. 

Document 4 describes a hybrid automobile equipped with a fuel cell and a motor. 
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i i 2 i&mnnmttMum. mm $ * mmmw9 3oftiiss 

« «U MxHffiiggT f c, » « S» * 77 f c N fcivmifirtSfi 
•5 fc*Cfifie»«»J»i^®'s©iftSijgKfMail}t 1 frT i n t - 1 * , 

m m mm ^ cr> a&n^m mmm ^ Tint-f c *$«st5o 

1 1 3l±S5i&e*fc*f6»JII|l*KT-&£K ffi £ »S M 1 0 1 4> 6 © #t 
&fitif*BQh££rj<rtjft#^i&£ftgffiijfgi^gi 1 1 a> f> © © Si, ftj 
»g*Ti nt-h*SSIt, 1 02 t;: it ft fir 1 0 2 

* # X 5 o 

i i 4 &immmwfflm^®T- & v , ^mmmm%u&mm^m 1 1 1 
*^^©isa,iSjg$ij^Ji^T i n t - r e f * , mnnmttmm&mm^ 
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o 3 rtP&oanafcg&tsfST f t £ § it . *s^jsi4fti&t^s/t^7' i 

0 4ij«tUf*fiiS«S#4flt^a«S^Wl/7 p l 0 5 £ & ft & r 1 0 4SJ;V 
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1 1 5lififift*SI»f STJfc 5, <Eigfi^^B9 9 

5 q i a ct v^mm-M mu&um^m 1 1 1 a* e> © ir a a as «pj » j§ 

i nt - h*4SWs 1 OOCSfflr 1 00H 

1 1 6 ii 2/ 7. x A # £P ^ m W ¥ Wt X % t> s £ * X ?g ft ts IB 

T i n t&cfcZJ^t&iSST f ctttHIt, ^X^ACDtf?£fI^$J#ilJii3- 
10 Tc 1 *$«St5. ±>;*^A©M^g(;£ ^fflLTfcM 
USili^v^o tfcx S' * A #81 ifcfBHW^K 1 1 6 (i & ff t$ 58 9 
2. 9 3 * iSiVKHIWG 2 fflR»ia*© ^ m*i«*«C 

1 1 7 ttSgti fB&JS'i IfS X & D , i * ;i, - g 3g # jg 109*- 

&m.um^m 1 1 ^ «****«jff»ggjwffii¥g!i 1 2$j;i;yxfi» 

?&S3^f|iO»*l8f=»ffffi^Rref, Rfc, i'ilf E c 1 54x5, 
El 2 OSJflfSttKTOJ: a Cftft f £ o 

*PS(0Iii*;^-i | i»Iftl6, i^ii/?-fifgi o 9&S 

mism^s i i 7 ttft«#KHiR£i@£iBifli¥f3 i i i .t: o si 
ggsi9 2 ®mmm®& <t «ts s#i&$L£A$gB£ l 
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fiC^tJ. 1 2 2 IE i!) * &l *® ^ |£ "C & D . §g «J W 9 1 C i£ T S 
gEKj*£Mf&<l$]*£Sl 2 l4 i e.<Z)«t««7ffi»*i;^ — ^9 8 A» CD * 

i2 4ic*^B^©aL^;i/^-^4^g© — nmm ii vx , ^ * ;i/ ^ — % 
igitfffia©»@A^s%rt«aKoi^t^to i i * & i 4as 

iSS^feS. SJSI 1 1CHIT1 5iitr^ h>T-feDs 1 6 « tb * W 

1 1 ~ 1 4©tt5§t7 h>©^Sl§gat5^7>7^ + 7 h T" & 

Iz it bf * h > 2 1 $ i C D s; (>' 2 2 , fe^VSiSSl 4CiiK7h>2 
3 ;& <k IF n y h* 2 4 # «I x. T & 3 0 —Sllfi«i:U-CSJSSl 1 .S ^ 
1 3tf«!ft*ff ^afigJii, £ IS * 1 2 i: £ Jf6 £ 1 4**©»*#-5aStH 
Si At -Tic 

(ftl&SWtt^^^-^kffiSSfc-T-So S JtB S 1 li'iV 1 3 fck S8 Sft 
£ £ J; 5 gft 2£ £ A* £ D s #»«#T?&aj|K«lS:ff;*£ < fc»)t:;ah>l 5 
*J:t) | 2 ItfWlTlf^D^M 7 <fc IF 2 2£^UT^fc&8tJfKJ^# : 

S JtS m. 1 1 * £ IF 1 3Tf*^UfcSJS^fi£»tt J SJ(SSl 2 is J; IF 1 4 t 
#t £ ft £ o £ i£ S 1 1 i'iVl 3T-^^Lfe^^&5i!j^7iiai*ttl 6 
S^l/T:i:^h>l9fi ( tU23feSiL±{f4»*t4Ds fiJiSS 1 2 
iiVl 4-S(0EItl:**t4. E*tt*S5»fcSj6S l 2 *3 «fc z>' 1 

4tttlEiSigtli:ft !)i»^^(*oSISJt.ASfftin5o x !£ , £ Jfc 
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CH30H + H20 = C02 + 3H2-131kJ/mol ... (l) 

a ( i ) ©sjtfitt*ssaiafcHi:Dfan, * y - ^ i m o i $> <b7km 

3 mo 1 tffSi^n * S iS * * - ;i/ CD ft a* 'J> {* ft « , S JS § 1 2 

C C -C , M JS £ 1 1 *J «t V 1 3-e«^Ufc«l««j»*AiSiBS12*j 
«fc t5 1 4 T- © HIS {± # Jii. ± T & *l « , tB*«6*^UT^gp-siii*$tl^o 
£©^*;i'^-$B£&H#Ji^£»tt$ftTU.&«&Ctt, * 

s©si x. * ;i, 3= — & m^xH&n-v&z * & y — ^*«Ji-r«s*s 

CO+2H2 = C H 3 0 H ... (2) 

4) L<li3>^H > KafeHSJtS*fT-5i h # U |g T» fc D , fft i: * St © #t 
EI5£#^J©;n*;u¥-^£SB©-fi|Jg#iJ£:bT, F*3 «B«| H ^ & 

1 £E fci SI g T' & D , EIS@131li2oco^-i;>|f u 2 ^ © 
*-e>fc£-«±CIESft#ttttfc,fc!>ag*gbT:M.5o EESI^Bl 3 1 

ffl ^ t £1 m ffifl © ^ — e > £ e b. f os*-ei5Sg|©^-t^^ 
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&mi±mm.ffi i 4 lusiffl^^iAu stasis §ff-5SfSgi 2$: 
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17 £ #g B£ © ^ * ^ ^ — #S i£ ^ S © #J £ ?" 0 x#;i/3=-|8£SE 
IJSSi:aM65i*5A*t^ c M:i ti ^ fly i * a 3= © S ^ g js 
^6Si#l*^SS;-r^o 3 m^^BJffei x^;K-^$gf ^ 3 

-«£SSB«fc!3£jffi£-ee>ft*£JS£j5E<l&-CfcSo - i? #'J t U T . 0 
*43 2£p<^y-^, 1 gj«4^ti 3 4 ^7j<*i: LT, ^^y-^^fezk 

«J * 3 3 £ # x. s JKfiia5£E»£2S5il,* 5$ (1) ©SJ^^T-ft$n^.7j< 
Sl&£^t-£7KP&m&irSJfoAS{!SM&*l3o SI (1) ©SJ6l*iRfft,EiS 
T & !K 5 0 0 KlHC#lSSItSI^5, ^ & g £ ^ ^ 

c: £ <fc ^;-;nmo l*i*|tf3mo listj, 

1 ^E^St DOfifi^litt 6 7 5kJ/moli?&^ 7kM<D 
l * ;u m tz D © <£ #8 « i£ 2 4 OkJ/mo 1 T- S6 4 & «> , ^^y — 
;i/lmo l^fb^SU^^^^^r — 75kJ^^720kJ C±# 

£ & , #6^^BttJP»3 2 i: $S K & Sj * 3 3 £ A ;>j "T 3 ;r 

Mft 3 2 ilif ffi^ttOi^?,£jf,4^ti3 4 $4^t?, 0 
— f§ ffi #!l £ b T . ^^y — (etjDME) £ £ 

2CH30H = CH30 CH3+H20 ... (3) 

S (3) ©SJ6«t6DME$- '^t5C nng-efei, 
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£: tt S * £ g| f Jit* T* ifc 5 , * $ ; - )\, o> ± $ y 5 T" ifc -3 © fc *t 
E & « -f £ C # rJ £g T- & -3 „ ®. & V & W t & m ikU & , 

fc* US ® £ IS & K -C !K 4 2HtgKi5tfT-fe5„ 4 3 fci Sir ® g jfc g 

S4 i {;*&AT^is*4-r* t? s 4 4««ies*SK«4 i izm^-t zmm 

feD, 4 6IJigIJE|i4 2*S|64t5x^^- t . i& 3 i -MMM 
£■ £ ft 9! -T £ o 

^ (1) ©Si64*(tai$ EJS&£fifc#J 4 5 i: LT zk* **£js£T * 0 
£ IS £ IS «J 4 57ffe42k3»Stt«S^«j|6K:«J&$n, j: * ;i, ^ - 4 6 & £g 

SSlSSBTfife & , 5 2 tt&SSjfcijB-efc 5 0 5 3 fctS&KEiSSSB 5 
lfc»AT3JHttTfc!)v 5 4 ttgagiSiS^B 5 1 CgiS© 

^*&T^>ias^@-e*?»o a- & , 5 5tti5®sjts»R5i**iB^-rs« 
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5 7 li«SSi68S 5 2 As«4T4x^;i,^ - T- & -5 „ - H ££#J £: L T > 
Hii ® £ J6 8 H 5 1 £ j& 3ft fift M < tf-SS^gf 5 2 t^«*4*vfe©«^^ii 

mm s 3 * * $ ; - jv tmm 1 1 % o E.m&&mwifim-r 
(Dwrn* mmttiz x t> a £e ^ f& 5 4 t j; d ^ x. * ;i/ ^ - 

CH30H+1/202=C02+2H2+1 5 5 k J / m o 1 

- (4) 

l*^itK i:#qJtg-r-fc3o fi JS £ j£ & 5 5 LT*tfiEUfc*3R 

i*;!/^— *»^-r*^®SiS«tt**f*x*;i/^r-- % £ 3§ S CD #ij £ 
St. 6 1 fct -WS-SifSSEKT? & O , 6 2lit|?£«8lffe5. 6 3ft 
US K S & 8 B 6 1 CJ8AT*JB*4-ei&&, 6 4 tt Hag* K J& » « 6 1 £ 
l& T * ^WftiS* Tfe § „ *& N 6 SliigfiiSgf 6 1 
MftJi&^-e&fK 6 6(imj^SJfSSH6 i#£j&-r£SJS:£5S;t!T-fe3 0 

iSfiiSS16 1 £BEJgJB9ttB8, »SSJ6»jB 6 2tJjR««^«>a-& 

& % w f * o 

xiiEligliisru^ 5£ (3) ©fifS#{e$g£;h,;& 0 5$ (3) 
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jt& * $ % 6 6 t l x £ m l tc ?k m & mm n m iz & & $ n , * * * - 6 

0 1 lCJg»*A*LTSlS^fiB«J*^jE£r-5IS{c: N flit M ft ft £ & % 

A*. * U < ii A* L T #g £ T % m fS <D l> T ft S W f 4 SlSSlS 
^ g i: * m & fa £. tit®!! & \ j} UTx^;i/Jf-$j|4tS^SSl!i8t 

7 2liiSR«iI-efe5. 7 3{±lWRSJCS«a5 1 1 33 A 1" 3 JS *4 T" 

6 !K 7 4ttiKSJStI7 1 t«et5M«»*ffc5 0 It, 7 
5tt*JK,EJ&&B7 l**#B*f4«««7i&*TJ»»3, 7 6fcfcil8®Hjfcg 
■ 7 1 **£Ji6-f *£J6£jtfcto-C&.5o 7 7(iBU©Mjfe^e7 l^#t^f 

»K 3S « H J± * * ffl ^ fiR Jl # il> U «j # & a a S 

7k#sm, * «t t>- 1£ m © , JE*fiKji«re*«*-rssiSSrt©sjffi;j&» 

fctflBJ&WRSteflSJS&fiiS-c&aa (1) © g& # 1Mb S JS& £ ft & S 

c*L-c*»e>fci:5£ (2) ©^asaafcRfiiSSfr ? 0 *©he. 

^^<yf-7 7ttJ»©SjteiS«7 1 ^Oii&tlft* 7 4©#|&£i|}inta 
*fRlfrffi)§v J7 -1* y 7 8td:«J®SiB«H7 l*^©Mfiii^7 5© 
S6£&fP±t*;&J&fc:flll<o ^ © H % ^SS£iI7 2 HlugfiJtilg 

7 lfrfjOTSJ&^/S^? 6Tfe5*l?fflUTx^;^-7 9 £ % £ T 
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H 1 2 CM» t»tt«i*S:A* L X 5. S& £ & Z> & SL & ffi 

85 K fi IS IS ■ £: LtIL £ft&I5&£i&&ie;&»£>©£jEE;£jj£ito£A;27 
#J£^To 8 1 ttM^SA^LT«tttfl9»*i:SJ5£;*^fe*4j5£r-5^ 

8 4li|iS£jSgi 8 ltc#;f&T£JMT-;fci3, 8 5 &tiH&E.i& 8 
10 $«tSt5ll)Sf 8 6ttiiiJK£JSi&B8 

ifSSJ®»« 8 1 J;t)^fiSUs «&.RJfcg«8 2K:ttisr-5£jfi±J5£4fcr 
T-Jfet), 8 8ttffilSSJtS««8 2J:>j^flK-rsSJtS^J58i|& , C**o 8 9 
(± % & & j& § T -2> i * ;!/ =*f — T- $> * o -iS^fcLT, H?ISS 

15 jc&SEK 8 1 lz BMB&mm, ltt Jg & Jft & ■ 8 2 CEIiiH> ft g S iS $S 

§8 3 cifiiftci^ssisrs. 

Bfl84S^;-^J:R*l:ti. 13 J£ M *S £1 § 8 1 T- fc£ S (1) 
0»#&'fb 1 EJfcjb s fT*>ft, M ft IS * 8 6 fcfiJfiitlSfcS 5*<*§t5. 
M£j&«>8 5tt*SiS^*^-;v, 7k*. sSi fU - & ft; & fecfc 

Sfe8 5(±«!ittft)lb;b8 6 Ci t) N -^^y — ;i/i:*jS8Sio 1 RiS-e*as; 
( 2 ) ©TkllSSgfS, t> b < fcU s£ ( 1 ) *il?5t ( 2 ) iJjgffi-r 
2 =i WW y K3cg£ft^(EIt5. £ CD J/^ritlijt ( 1 ) h5£ ( 2 ) 

z^Tztz&s mmmmtm tikmomm z %7£&i£n!mT'$> z 0 
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< , £ a n9 S SJ6 8 B © ffl S fc* 2 o & ± fa e> £ L £: & ti: fc v^ 0 
& ± # # *s w © - n js 01 -c & »> s sfjSKjE^Bi-ctv^ss^asa*. 

X i± tt v> o 

& * . mJ S S JtS m. © © - 1 t L T f*j » K 4 % D ± { J tz ifi . m S S JfS 
^-^a&Wil&fciro^ — * J: WHI tt to ft *f * aft » u 

-t*^fe.ML5x.{i55:^ 0 &mmm, mm mm, — ^-#mm^ 

_t fc mjfSSJSilBfctMll. « # » B * ^.fcVM&BfcifCfe 
39§«IHi3«tU c ft^r7> ft BASS ft if K: & * IS t?J! £ ig ffl # -3 £ t 

«HT ifc & s ^^>»-;i/*^a^a)K*i: SB # 81 -ft ^-y-^cfctz.tDTk 
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2 1 3 (± «K *4 * rfe T- & D . & If H 2 12«fcD»e.ix*7jcSi*«SiEHg 

izm&-f%ct^£y)mmmji£&!£t%o £ £ . «st *2 i 3 as 

2 1 4 Siai 2 1 2tf^4t-5l«fil*^il 

2 15fcfc3SE»ft;fcg;g|^&-C&t>. «ti 2 
14CJ;Df#f,ntaMiA$tSlAtcf^r^o & :fc . 25E «E « * s 

-Fry yyftJfCJ;!)iJ**n4. 

2 1 6 i±Itf S"f ife t) % a ft - y ^ ;v tK % ft fffe s U^-^Aftife&ir 

<D-#.mm, & % u & ? > ^ > y- > $ , iini3>T>i)-ftif$ 

/B ^ * «> «8ti2 1 3, 2 1 4 J; D i ^ti 5 «*tt«fS 2 

1 6tBfxf.ti5c 

&©i:MT-&&o 2 l 8 & ^ - * T- & D , -^teClil^, Si 56 * T? 
^©^St^-^^ffll^nSo it«Eft ASKtft^S 2 1 7 ttSESjE^-^ 2 

i 8*igiij'rsfc«)^iS{te>n)t*0-efe^o 

2 l 9lix^;^-f|fgi?fe!), 7 * -fe ;ng * & if © «te # i§ 
:fc <fc IF # 3i & © * Wt» IB C jfo D s #rJ>:t?-^> hCli«frfi^&$6£ 
T&o *>>^fAI±t-ni 8®x^;i/^-lh Lt)J5^ii2 1 3 

f&bTK£fc*ftffl£*i*i£-fS&S±, ^^;v^-«a^®2 1 9*5 
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mi 3 & m j% x % w.m mm ^> x ^ i± t it (d & & % 0 * -r , 
mnmrn t tem&mm® ^ * j\s * — ^iffs^t^fcto, as » us & ir 

i8Iiggi) s fi^l^t *f t * fc x & 1 11 2 1 2 

£ & * U « «fc !> S' * ^ A g * & /Jn £ < JWKhist-n. £ ^ 
% ]9 «K M 2 1 2 i: «5 ** * *ft 2 1 3 t©PlfflIS»^fijfflt^zfct:j;!) 

**$ *4 m 2 i 3 0igg$i«ic«o^ h^gictc d , m,n mm 2 i 
3 =t & >?> 0 s e, , mmmm&im<D?%i>$&mm.* 

*^^7 r A©1^aS[(i£&5S«P2 1 2tC&3 0 &RBI2 1 4 & ffl ^ T & 

mm 2 i 2 ©&«sfT-5 o 

H14{d*5^Ts 2 2 1 fct E 16 £ , 222iitf^h> N 2 2 3 li ^ 7 
> * , 2 2 4li«ttWffi*it'fel>o 2 fc* Jffi £ 2 2 1ft 

JSSSL, EJ(&R#K:*ft££&SSiS&*I"ro — IR fl?J C 

3S:HSiS©JiM*4i:UT{i^^>, ^ ^ y — ;k DME ( y ^ ;i/ x - 
5 s - ;i> ) & ^ # ffl u <?> *v 3 # s v *ieWtt#j£©&**fc:iE:6;*ft*4>0T?fcj: 

* h > 2 2 2ttv U>^tt©S*Sfi2 2 1 &&m3a»g:££&!3tt 
ft^ftT&tK t7 h > 2 2 2 li a > D y MC«fc»)£7>£2 2 3 1:6 
DItltUS. tfX h > 2 2 2©^^3»(S^^> < 7 2 2 3 X-@t28 
C « « $ n % ftl35i]£aMr&ttK$J£ti:ftNi2 2 4 «fc 0 I& t> £B £ ft 3 0 
2 2 5 liian, 2 2 6teMmwm#, 2 2 7ttlH;W7, 228 

i* m % a s 2 2 9 h: * rs *f # o 2 3 o ttffia^;^, 2 3 1 a # % » 
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y\ 2 3 2 li ^ ^ 7 7 ^' T" 5 o 

1 2 lit 2 2 5 J; D^S^iA £ J5S M 2 2 It* 
ut^S4E»St 4. h > 2 2 2©±5E^ ftfi T- ^ *4 
njt ^ # 2 2 6 <fc D * £B £ ti , BuSSy^y-^i:q5A$tife^mhO?i^- 

%\$&'Xy ^ P 2 3 2 £ «fc D SSF ^ jtS f * o & *5 » C C T S£ * © F*] 

MSftHPfifcC^-e-T-EJCSKiaa^ffii: IT^^7'7^ 2 3 2 ^tt^Uffi 

!] CEI&^ffl^ tai£JS*ff bt^f HI, A-ttJ:!iS! 

a&*-^aflE«3s^at©gjB&**auTa^*ix*o s £ , - -o & ± © 

2 3 3{*3tS^^.^ttii2 < g> 2 3 4ttftgP, 2 3 5IJ # T' & § « 
^fll 2 3 5lifiiSS2 2 l©Si6ttJBir«fcoT»fiP2 2 8 i5IS 

# 2 3 5£*oT£iS£j5£*&ttafcK#;*ja£ffiliIff2 
3 3igfiLt«SIi2 1 3 £ ffi £ tl £ 0 ^iia^KOl^, £ *5 £ 
fia«5(±#«l* 2 3 5 tiot#«n 2 3 4*JgSUT^SJ{c:3S6tfi$n-5o 
2 3 6 « l& £ 5§ ¥ US . 2 3 7li^m^2 1 4 C t !) ft in tit i > 3 
-^■5*4, aeifl! 2 3 6 M8SI2 1 2 «fc D|g^T?»^*«*4 
«*2 1 3 K , * L < « £S *4 * flfa 2 1 3 «fc t> Sit 4 fft $ & 0 8ft H 2 1 
2fc-£a-r^.illt^f§o gftfc 51 ¥ !£ 2 3 6ttifcSC)Stt»fia*S 

Mt-iiS!fffli§2 i 2 commm thtim 2 2 4 # $g * *i 2 1 4 ^ n ^ u 

tHifflt, «tI2 1 4©* i E£-fe>-1t&Sl^Lfcx>r3 — ^ 2 3 7 li 
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st-it & m m m <d m <e & a* nt tb 7k * * c it m -t % tz » s «sti^cD 

J«fiftl&iliSf5g2 2 l rto&gjPtofriiHi^a-^a 3 7 fc: J; t) 
5 2 4 0 ii*I«SH2 1 2 ^Mfflt^&IIiaaf 2 4 1 liffi. 

m m n 2 2 q £ § mm z n %> * $ j - iv m. , *j«tv*«jt»#2 2 9 
<t d w i* £ n * * <z> « £ *y » T 3 **t a w as #s , 2 4 2 temm^ 

2 3 0 * £ V m SS, /■« ^ 7* 2 3 l©HHJ£fflfflr-5M;i':/PBH!ft!l»^&, > 
2 4 3 fcfc # «« 2 3 5 £ f|i« ffll S # fflfcp ^J§S ifc * « 
10 J;5SS[H«IH2 1 2©»ff Co^tRI«*fif^. 

SSSH2 1 2ttSiSS2 2 1 ftt-ti,T(D 4o0^^1if tl^c 

CH30H + 202 -> 2H20 4- C02 + 727k 
J / m o 1 ... ( 5 ) 

15 CH30H + 1/202 -» .2H2 + C02 4- 155 

kJ/mol ... (6) 

CH30H + 1/302 + 1 / 3 H20 C02 + 

7/3H2 + 59.7kJ/mol ... (7) 

CH30H + H20 -> C02 + 3H2 - 1 3 1 k J 
20 /mol ... ( 8 ) 

SC (5) li^^K{b©SJfSaT?fcSo S (6) (ia^ESkMilDfati^ 
Si6?*!)< 5t ( 7 ) ^ > y W > F e& H B¥ (i n 5 S x 3£ ( 8 ) & 
*3RaaStHi:lfliix4S«S"Cfc5o 1 1 4^, 7ki«|^#2 2 9(iS; (7) , 

s (8) *3S3B-r*fc«>fc:iBw-&*i;fc4>cD-c&.a 0 
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2 5 

5£ ( 8 ) > 5£ ( 7 ) > j£ ( 6 ) > j£ ( 5 ) 
ft*5, (5) ©SJE&T-te3kJfc4:$6£l,«:i^o 

$ v i£ ^ S # VMI c ± j£ § ft ^5tWTfi)«tac4:4, 

St ( 5 ) > 5£ ( 6 ) > 5fc ( 7 ) > 5£ ( 8 ) 
ft & , d CL T- 55 ( 8 ) tt?ft»SJtS-efe4fc©, ft t: H M ft » ti £ & t) 

w ± c «t d , mmm2 i 4Cct««^**o8a^S:fliin$*-5t:i±s; 

(5) N (6) £«fc*,EiS£SJft^2 2 1 rt-Cffu, *R #4 * 86 2 1 3 
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